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Remarks 

In view of the above amendments and the following remarks, reconsideration 
of the outstanding office action is respectfully requested. 

Claim 1 has been amended, claims 3-5 have been cancelled without prejudice, 
and new claims 10-21 have been added. Descriptive support for new claims 10 and 1 1 
appears in the first full paragraph on page 30 and the third full paragraph on page 35, 
respectively; descriptive support for new claims 12-14 appears in the first full paragraph on 
page 34; and descriptive support for new claims 15 and 16 appears in the first full paragraph 
on page 30. New claim 17 finds descriptive support in original claim 3 (i.e., claim written in 
independent form), and new claims 18-21 find descriptive support in original claims 4 and 6- 
8, respectively. Claims 1, 2, and 6-21 are pending. 

The objection to the specification is overcome by the above amendments. 
Although applicants disagree with the assertion made by the U.S. Patent and Trademark 
("PTO"), the present claim language is clearly supported by the first full paragraph on page 
30, along with the disclosure of the nucleic acid sequence of SEQ ID NO: 181 and the 
corresponding amino acid sequence of SEQ ID NO: 182. 

The objections to claims 1 and 5 are overcome by the above amendments and 
should be withdrawn. 

The rejection of claims 1-9 under 35 U.S.C. §112 (first paragraph) as lacking 
written descriptive support is respectfully traversed. 

The burden of establishing that an application lacks adequate written 
descriptive support falls on the PTO. See In re Wertheim, 541 F.2d 257, 263, 191 USPQ 90, 
97 (CCPA 1976) ("[T]he PTO has the initial burden of presenting evidence or reasons why 
persons skilled in the art would not recognize in the disclosure a description of the invention 
defined by the claims."). Hence, the PTO must demonstrate why the disclosure is 
insufficient. 

The Federal Circuit has clearly espoused that per se conclusions of written 
description violations cannot be founded upon the basis of genus size alone. See Enzo 
Biochem, Inc. v. Gen-Probe Inc., 296 F.3d 1316, 1326-27, 63 USPQ2d 1609, 1614-15 (Fed. 
Cir. 2002) (refusing to adopt position that three species as a matter of law cannot satisfy 
written description requirement for significantly larger genus). Thus, the PTO's conclusion 
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cannot be based on genus size alone. But that is precisely what the PTO has done at pages 3- 
4 of the outstanding office action. Because the PTO's position is unsupported by law and 
unsupported by any facts other than genus size, applicants submit that the PTO's position 
cannot be sustained. 

In contrast, applicants present Exhibits 1 -3 (attached hereto) as evidence that 
the nucleic acid sequence of SEQ ID NO: 181 and the corresponding amino acid sequence of 
SEQ ID NO: 182 represent the claimed genus. Exhibit 1 is a presentation of a Genbank 
accession for a thermophilic Bacillus, or Geobacillus, dnaX nucleic acid that is homologous 
to the nucleotide sequence of SEQ ID NO: 181. This dnaX nucleic acid was identified by a 
protein-protein BLAST search of the Genbank database performed using the amino acid 
sequence of SEQ ID NO: 182 and the BLAST default settings. Homologous sequences were 
identified in a number of Bacillus species, including from the thermophilic Geobacillus 
kaustophilus (Exhibit 1). Based upon alignments performed using Align® for nucleic acids 
and ClustalW for amino acids (using the European Molecular Biology Laboratory server and 
its default settings), this homolog shares about 99 percent identity at the nucleic acid level 
(Exhibit 2) and about 99 percent identity at the amino acid level (Exhibit 3). Thus, species of 
tau subunits from thermophilic organisms that belong to the biological classification Bacillus 
or Geobacillus clearly share similar structure and, therefore, function. 

Applicants submit that the language recited in claims 1 and 9 is precisely the 
type of claim language that was acknowledged in Univ. of California v. Eli Lilly 3 119 F.3d 
1559, 43 USPQ2d 1398 (Fed. Cir. 1997) as being acceptable under the written description 
requirement. In Eli Lilly, the Federal Circuit addressed the validity of several claims of U.S. 
Patent No. 4,652,525 to Rutter et al. ("Rutter"), specifically those claims that recited the 
limitations 'vertebrate,' 'mammalian,' or 'human' cDNA for insulin. Rutter disclosed the 
nucleotide and amino acid sequences of a rat cDNA encoding insulin, but merely described a 
general procedure for obtaining the human cDNA encoding insulin. Id. at 1567, 43 USPQ2d 
at 1405. The Federal Circuit found that the description of the rat cDNA did not provide 
adequate descriptive support for the narrow subgenus of 'human' cDNA (no species 
disclosed), the larger subgenus of 'mammalian' cDNA (only the one rat species disclosed), 
and the larger genus of 'vertebrate' cDNA (only the one rat species disclosed). Id. at 1567- 
68, 43 USPQ2d at 1405. The Federal Circuit did acknowledge, however, the district court's 
statement that the specification provided adequate written descriptive support for the 
subgenus of 'rat' cDNA encoding insulin. Id. at 1566. 
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Thus, functional language should be acceptable when the genus as claimed is 
sufficiently limited in scope (i.e., from Bacillus or Bacillus stearothermophilus) and the 
specification describes one or more species within that genus. Claims 1 and 9 recite the same 
type of functional claim language that was identified as acceptable in Eli Lilly given the 
description of a single species by its nucleotide sequence. Thus, it should be evident that 
claims 1 and 9 (and claims dependent thereon) find written descriptive support in the present 
application. 

It should be noted that the "Guidelines for Examination of Patent Applications 
Under the 35 U.S.C. 1 12 1, 'Written Description' Requirement," make explicitly clear that 
the description of a representative number of species does not require the description to be of 
such a nature that it would provide support for each species that the genus embraces. 66 Fed. 
Reg. 1099, 1 106 (2001). Hence, the absence of sequences (in the present specification) for 
the later-identified dnaX and tau homo logs is irrelevant to the issue of whether the present 
specification provides adequate written descriptive support for their use in accordance with 
the present invention. 

Moreover, the conclusion by the PTO is contrary to evidence submitted 
herewith by applicants. As demonstrated by Exhibits 1-3, one of ordinary skill in the art 
would have understood that applicants were in possession of the presently claimed invention 
at the time the present application was filed. This is so, because persons of skill in the art 
would have expected sufficiently related thermophilic organisms from the genus Bacillus 
(and now Geobacillus) to possess homologous dnaX nucleotide sequences or thermostable 
tau subunit proteins. Exhibits 1-3 confirm this expectation to have been reasonable. 

In view of all of the foregoing, applicants submit that the rejection of claims 1- 
9 is improper and should be withdrawn. 

The rejection of claims 1-9 under 35 U.S.C. §112 (first paragraph) for lack of 
enablement is respectfully traversed. 

It is the position of the PTO that the specification does not provide sufficient 
guidance for making and using other DNA molecules (encoding tau subunit proteins) within 
the scope of the claims. Applicants respectfully disagree. 

The PTO is respectfully reminded that all that is needed is objective 
enablement of what is claimed. In re Wright, 999 F.2d 1557, 1561, 27 USPQ2d 1510, 1513 
(Fed. Cir. 1993). The present application provides the nucleotide sequence of Bacillus (now 
Geobacillus) stearothermophilus dnaX (e.g., SEQ ID NO: 181) and describes how one of 
ordinary skill can isolate homo logs of the disclosed sequence (see page 41, line 9 to page 42, 
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line 29), express the tau subunit encoded by such homologous dnaX sequences (see 
Example 21, expressing A. aeolicus tau subunit), and test the encoded tau subunit for clamp 
loader assembly competence (see Examples 24 and 25, testing A. aeolicus clamp loader 
assembly) and for clamp loader activity (see Examples 26 and 30, testing A. aeolicus clamp 
loader activity). Thus, one of ordinary skill in the art would have been fully able to make and 
use DNA molecules and their encoded proteins within the scope of the presently claimed 
invention. 

Moreover, with regard to method 3 for homolog identification, described at 
page 42, that is precisely the approach used to identify the dnaX homolog shown in Exhibit 1. 
For this reason, it should be apparent that the present application fully enables the production 
and use of other species of Bacillus or Bacillus (now Geobacillus) stearothermophilus dnaX 
homo logs. 

In view of all of the foregoing, applicants submit that the rejection of claims 1- 
9 for lack of enablement is improper and should be withdrawn. 

Because 1 is allowable for the reasons noted above, applicants further submit 
that new claims 10-16 also are allowable. Consistent with the PTO acknowledgments at 
pages 3-4 the outstanding office action, applicants further submit that that the specification 
provides written descriptive support for and enables the claimed DNA molecules that encode 
the tau subunit including the amino acid sequence of SEQ ID NO: 182 (i.e., claims 17-21). 

In view of all of the foregoing, applicant submits that this case is in condition 
for allowance and such allowance is earnestly solicited. 

Respectfully submitted, 

Date: August 24, 2006 /Edwin V. Merkel/ 

Edwin V. Merkel 
Registration No. 40,087 

NIXON PEABODY LLP 
Clinton Square, P.O. Box 31051 
Rochester, New York 14603-1051 
Telephone: (585)263-1128 
Facsimile: (585)263-1600 
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NCBI Sequence Viewer v2.0 
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Details 



Display GenBank(FuH) - Show 5 - Send to 

Range- from 27312 to 28991 f Show whole sequence j Q Reverse complemented strand Fej 



□ l: B A0000 43. Reports Geobacillus kaust..[gi:56378377] 
Features Sequence 



Links 



LOCUS 

DEFINITION 

ACCESSION 

VERSION 

KEYWORDS 

SOURCE 

ORGANISM 

REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 



FEATURES 

source 



gene 



CDS 



BA000043 1680 bp DNA linear BCT 04-DEC-20C4 

Geobacillus kaustophilus HTA4 2 6 DNA, complete genome. 
BA000043 REGION: 27312. .28991 
BA000043.1 GI:56378377 

Geobacillus kaustophilus HTA426 
Geobacillus kaustophilus BTA426 

Bacteria; Firmicutes; Bacillales; Bacillaceae; Geobacillus, 
1 

Takami,EU, Takaki,Y., Chee # G.J., Nishi,S-, Shimamura, S , , Suzukx,H., 
Matsui,S. and Uchiyama,!. 

Thermoadaptation trait revealed by the genome sequence of 

thermophilic Geobacillus kaustophilus 

(er) Nucleic Acids Res. 32 {21}, 6292-6303 (2004) 

15576355 

2 (bases 1 to 1680) 

Takami,H., Takaki,Y. and Chee,G. 

Direct Submission 

Submitted ( 25- JUN-2003 ) Hideto Takami, Japan Marine Science and 
Technology Center, Microbial Genome Analysis Research Group; 2-15 
Natsushima-cho, Yckosuka, Kanagawa 237-0061, Japan 
(E-mail : takamih@ jamstec . go . jp, 

URL : http : / /www , j amstec ,goop/j amst ec-e /bic/exbase . html , 
Tel: 81-4 6-8 67-964 3, Fax : 81-4 6-8 67-964 5 } 

Location/Qualifiers 

1. .1680 

/organism="Geobacillus kaustophilus HTA426" 

/mol_type="genomic DNA" 

/strain-"HTA426" 

/isolation_source=-"isoiated from the deepest Ocean" 

/db__xref = "taxon : 235909" 

/note="thermophile" 

1. .1680 

/gene="dnaX" 

/locus_tag="GK00!7" 

1. .1680 

/gene-"dnaX ,f 

/locus_tag="GK0017" 

/ E C_n umbe r- " 2.7.7.7 " 

/codon_start-l 

/translatable- 11 

/product="DNA-directed DNA polymerase III gamma and tau 
subunits" 

/protein_id="B AD7 4 302 .1 " 
/db xref-"GI:56378394" 

/translat ion= rt MAYQALYRVFRPQRFADMVGQEHVTKTLQSALLQHKISHAYLFS 
GPRGTGKTSAAKIFAKAVNCEQAPAAEPCNECPACLGITNGTVPDVLEIDAASNNRVD 
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NCBI Sequence Viewer v2.0 Pa S e 2 of 2 

EIRDIREBCVKFAPTSARYKVY2IDEVHMLSIGAFNALLKTLEEPPKHVIFILATTEPH 
KI PTTI ISRCQRFDFRRIPLPAI VSRLKYVASAQGVEASDEALSAIARAADGOMRDAL 
S LLDQ AI 5 FS DGKLRLD DVLAMT GAA5 FAALS S FI E AI H RK D T AAVLQQLE TMMAQGK 
DPHRLVEDLILYYRDLLLYKTAPYVEGAIQIAWDEAFTSLSEMIPVSNLYEAIELLN 
KSQQEMKWTNHPRLLLEVALVKLCHPSAAAPSLSASELEPLIKRIETLEAELRRLKEQ 
P PAP PS T AAP VKKLS KPMKTGG YKAP VGR1 YELLKQAT HEDLALVKGCWAD VL DTLKR 
QH KVS HAALLQES E P VAAS AS A FVLKFK YE I HCKMATDPTS S VKEN VEAI L FELTNRR 
FEMVA1PEGEWGKIREEFIRNKDAMVEKSEEDPLIAEAKRLFGEELIEIKE " 

ORIGIN 

1 gtggcatacc aagcgttata tcgcgtgttt cggccgcagc gctttgcgga catggtcggc 
61 caagaacacg tgaccaagac gttgcaaagc gccctgcttc aacataaaat atcgcacgct 
121 tacttatttt ccggcccgcg cggtacagga aaaacgagcg cagcgaaaat tttcgccaag 
181 gcggtcaact gtgaacaggc gccagcggcg gagccatgca atgagtgtcc agcttgcctc 
241 ggcattacga atggaacggt tcccgatgtg ctggaaattg acgctgcttc caacaaccgc 
301 gtcgatgaaa ttcgtgatat ccgtgagaag gtgaaatttg cgccgacgtc ggcocgctac 
361 aaagtgtata tcatcgacga ggtgcatatg ctgtcgatcg gtgcgtttaa cgcgctgttg 
421 aaaacgttgg aggagccgcc gaaacacgtc attttcattt tggccacgac cgagccgc:ac 
481 aaaattccga cgacgatcat ttcccgctgc caacggttcg attttcgccg catcccgctt 
541 ccggcgatcg tttcacggct aaagtatgtc gcaagcgccc aaggtgtcga ggcgtccgat 
601 gaggcattgt ccgccatcgc ccgtgctgca gacgggggga tgcgcgatgc gctcagcttg 
661 cttgatcaag ccatttcgtt cagcgacggg aaacttcggc tcgacgacgt gctggcgatg 
721 accggggctg catcatttgc cgccttatcg agcttcatcg aagccatcca ccgcaaagat 
781 acagcggcgg ttcttcagca gttggaaacg atgatggcgc aagggaaaga tccgcatcgt 
841 ttggttgaag acttgatttt gtactatcgc gatttattgc tgtacaaaac cgctccctat 
901 gtggagggag cgattcaaat tgctgtcgtt gacgaagcgt tcacttcact gtcggaaatg 
961 attccggttt ccaatttata cgaggccatc gagttgctga acaaaagcca gcaagagatg 
1021 aagtggacaa accacccgcg ccttctgttg gaagtggcgc ttgtgaaact ttgccatcca 
1081 tcagccgccg ccccgtcgct gtcggcttcc gagttggaac cgttgataaa gcggattgaa 
1141 acgctggagg cggaattgcg gcgcctgaag gaacaaccgc ctgcccctcc gtcgaccgcc 
1201 gcgccggtga aaaaactgtc caaaccgatg aaaacggggg gatataaagc cccggttggc 
1261 cgcatttacg agctgttgaa acaggcgacg catgaagatt tagctttggt gaaaggatgc 
1321 tgggcggatg tgctcgacac gttgaaacgg cagcataaag tgtcgcacgc tgccttgctg 
1381 caagagagcg agccggttgc agcgagcgcc tcagcgtttg tattaaaatt caaatacgaa 
14 41 atccactgca aaatggcgac cgatcccaca agttcggtca aagaaaacgt cgaagcgatt 
1501 ttgtttgagc tgacaaaccg ccgctttgaa atggtagcca ttccggaggg agaatgggga 
1561 aaaataagag aagagttcat ccgcaataag gacgccatgg tggaaaaaag cgaagaagat 
1621 ccgttaatcg ccgaagcgaa gcggctgttt ggcgaagagc tgatcgaaat taaagaataa 

// 

Disdajmer 1 WnleJoJheJdeJ^^ 
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######################################## 

# Program: needle 

# Rundate : Wed Aug 23 15 : 47 r 53 2006 

# Align_f orinat : srspair 

# Report_f ile : /ebi/extserv/old-work/needle-20060823~15475221809391 . output 
######################################## 

#^^^ = ^ = = = ^^^^^^ = = ====== 

# 

# Aligned_sequences: 2 

# 1: S£G__181 

# 2: G_kaus tophi 1 us 

# Matrix: EBLOSUM62 

# Gap_penalty: 10.0 

# Extend_penalty : 0.5 
# 

# Length: 1680 

# Identity: 1671/1630 (99.5%) 

# Similarity: 1671/1680 (99.5%) 

# Gaps: 3/1680 ( 0,2%) 

# Score: 10G87.0 
# 

# 











SEQ_181 


1 


GTGGCATACCAAGCGTTATATCGCGTGTTTCGGCCGCAGCGCTTTGCGGA 

1 1 1 1 1 1 i N 1 1 1 1 i M 1 1 1 II ! 1 II 1 M 1 1 II 1 1 i 1 1 1 1 1 1 1 1 1 i 1 1 M 1 


50 


G_kaus tophi lu 


1 


1 1 I I 1 } M } M t t l E 1 t 1 \ 3 1 i l 1 i 1 i i 1 1 i i i f i < I 1 1 1 1 1 1 1 i ' » * 1 t 

gtggcataccaagcgttatatcgcgtgtttcggccgcagcgctttgcgga 


50 


SEQ_181 


51 


CATGGTCGGCCAAGAACACGTGACCAAGACGTTGCAAAGCGCCCTGCTTC 


100 


G_kaus tophi lu 


51 


N II 1 1 1 1 1 1 1 1 1 1 1 1 1 N M 1 II 1 1 1 i M 1 1 1 1 1 M 1 1 N 1 M 1 1 1 1 1 1 

catggtcggccaagaacacgtgaccaagacgttgcaaagcgccctgcttc 


100 


SEQ_181 


101 


AACATAAAATATCGCACGCTTACTTATTTTCCGGCCCGCGCGGTACAGGA 

II II 11 M M If 1 M M 1 1 1 I 1 1 1 M M 1 1 M 1 M 1 II II 1 1 II II 1 1 1 1 

aacataaaatatcgcacgcttacttattttccggcccgcgcggtacagga 


150 


G kaustophilu 


101 


150 


3EQ_181 


151 


AAAACGAG CG CAG CGAAAATTTTCG C CAAGGCGGT CAAC TGTGAACAGG C 


200 


G kaustophilu 


151 


NIIIIIIIIIIIIIMIIIMMIIMIIIIMMMItMIIMMII 

aaaacgagcgcagcgaaaattttcgccaaggcggtcaactgtgaacaggc 


200 


SEQ_181 


201 


GC CAGCGGC GGAG C CATG CAATGAGTGTCC AG CTTG C CT CGGCATTACGA 


250 


G__kaus tophi lu 


201 


1 1 3 i 1 1 1 1 1 1 1 1 1 1 r 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

gccagcggcggagccatgcaatgagtgtccagcttgcctcggcattacga 


250 


SEQ__2 81 


251 


ATGGAACGGTTC CCGATGTGCTGGAAATTGAC GCTGC TT C CAACAAC CGC 

1 1 1 f I j E 1 1 J f 1 i 1 E I E ! 1 i 1 1 1 1 r E ! ! 1 1 f 1 1 1 M 1 1 1 1 1 1 1 i 1 E E 1 J i 

atggaacggttcccgatgtgctggaaattgacgctgcttccaacaaccgc 


300 


G_kaus tophi lu 


251 


300 


SEQ__181 


3 01 


GTCGATGAAATTCGTGATATCCGTGAGAAGGTGAAATTTGCGCCAACGTC 

IIIIMIIIIIMINIilf IIIIIIIIMNiililllMIIII 

gtcgatgaaattcgtgatatccgtgagaaggtgaaatttgcgccgacgtc 


350 


G_kaus tophi lu 


301 


350 


SEQ_181 


351 


GGCCCGCTACAAAGTGTATATCATCGACGAGGTGCATATGCTGTCGATCG 

1 1 1 M 1 i 1 1 1 1 ! 1 i 1 11 1 J E 1 E 1 1 M M 1 f 1 1 ! ! E 1 1 1 E 1 1 1 1 E M I i 1 1 

ggcccgctacaaagtgtatatcatcgacgaggtgcatatgctgtcgatcg 


400 


G kaustophilu 


351 


400 


SEQ__181 


401 


GTGCGTTTAACGCGCTGTTGAAAACGTTGGAGGAGCCGCCGAAACACGTC 


450 


G_kaustophilu 


401 


MMMMIIIIIMHillllllllllMIIIIIIMMIIINMIII 

gtgcgtttaacgcgctgttgaaaacgttggaggagccgccgaaacacgtc 


450 


SEQ_181 


451 


ATTTTC ATTTTGGC CACGAC CGAG CCGC AC AAAATTC CGG CGACGATCAT 

e e 1 1 a 1 1 1 1 1 a 1 1 1 1 1 i 1 1 i i a 1 1 1 i t r t r 1 1 1 3 1 1 1 1 1 i i e e i i 1 1 f 

attttcattttggccacgaccgagccgcacaaaattccgacgacgatcat 


500 


G_kaus tophi lu 


451 


500 



SEQ_181 


501 


TTCCCGCTGCCAACGGTTCGATTTTCGCCGCATCCCGCTTCAGGCGATCG 


550 


G kaustophilu 


501 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 i 1 1 1 E i 1 1 1 1 1 i 1 1 E i M * 1 1 M 1 1 3 1 

ttcccgctgccaacggttcgattttcgccgcatcccgcttccggcgatcg 


550 


SEQ_181 


551 


TTTCAC GG CTAAAGTACGTCG C AAG CG C C CAAGGTGTCGAGGC GT CAGAT 


600 


G_kaus t oph i lu 


551 


M 1 1 1 M I M i M M h M It 1 1 M 1 1 i M 1 M [ 1 1 1 1 1 M 1 1 1 M • 1 M 

tttcacggctaaagtatgtcgcaagcgcccaaggtgtcgaggcgtccgat 


600 


SEQ_181 


601 


GAGGCATTGTCCGCCATCGCCCGTGCTGCAGACGGGGGGATGCGCGATGC 


650 


G_kau s t oph i 1 u 


601 


II 1 1 1 1 1 1 M M 1 1 1 1 1 M 1 1 M 1 1 M 1 ! 1 1 1 1 ! 1 ! 1 1 1 1 i 1 1 ! N M M 

gaggcattgtccgccatcgcccgtgctgcagacggggggatgcgcgatgc 


650 


SEQ__131 


651 


GCTCAG CTTGCTTGAT CAAG C CATTTCGTTCAGC GACGGGAAACTT CGG C 

1 1 f E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E I E ( E 1 1 f E 1 1 J E f i r 1 i i 1 i 1 1 1 1 1 1 1 f 

gctcagcttgcttgatcaagccatttcgttcagcgacgggaaacttcggc 


700 


G__kaustophilu 


651 


700 


SEQ__181 


701 


TCGACGACGTGCTGGCGATGACCGGGGCTGCATCATTTGCCGCCTTATCG 

E f 1 1 1 1 1 1 1 1 1 E 1 1 1 1 1 E I J t f i 1 1 r 1 1 1 1 1 1 1 1 1 1 1 1 1 E 1 ) 1 1 E I 1 i J 1 


750 


G__kaus tophi lu 


701 


tcgacgacgtgctggcgatgaccggggctgcatcatttgccgccttatcg 


750 


SEQ_181 


751 


AG CTT CATC GAAG CCATC CAC CG CAAAGATACAGC GGC GGTT CTTCAG CA 

M E 1 1 1 1 1 1 M 1 1 1 1 1 M 1 1 i 3 1 1 1 i 1 M E 1 1 E E 1 1 1 1 1 1 1 1 E I J 1 f 1 1 1 

agcttcatcgaagccatccaccgcaaagatacagcggcggttcttcagca 


800 


G__kaus tophi lu 


751 


800 


SEQ181 


801 


CTTGGAAACGATGATGGCGCAAGGGAAAGATCCGCATCGTTTGGTTGAAG 

- 1 1 1 E i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 E 1 1 1 1 1 1 1 1 E 1 1 


850 


G_kaus tophi lu 


801 


gttggaaacgatgatggcgcaagggaaagatccgcatcgtttggttgaag 


850 


SEQ_181 


851 


ACTTGATTTTGTACTATCGCGATTTATTGCTGTACAAAACCGCTCCCTAT 


900 


G__kaustophilu 


851 


IMIIIIIMMNiNHIIMIIMNIIMINHMllMIilMI 

acttgattttgtactatcgcgatttattgctgtacaaaaccgctccctat 


900 


SEQ_181 


901 


GTGGAGGGAG CGATT CAAATTGC TGTCGTTGACGAAG CGTTC ACTT CACT 


950 


G_kaustophilu 


901 


1 1 J E 1 1 1 1 1 E 1 1 i I E 1 3 i ! 1 1 E 1 1 1 J I E 1 1 E 1 1 1 1 1 1 1 1 I E 1 r 1 1 1 E ! 1 1 

gtggagggagcgattcaaattgctgtcgttgacgaagcgttcacttcact 


950 


SEQ_181 


951 


GT CGGAAATGATTCC GGTTTC CAATTTATACGAGGC CAT CGAGTTG C TGA 

MimiMMHilfimilMllllimiMMIMIIMillMI 

gtcggaaatgattccggtttccaatttatacgaggccatcgagttgctga 


1000 


G_kaustophilu 


951 


1000 


SEQ_181 


1001 


ACAAAAGCCAGCAAGAGATGAAGTGGACAAACCACCCGCGCCTTCTGTTG 


1050 


G__kau s t oph i 1 u 


1001 


) 1 J 1 1 1 1 1 1 i 1 1 1 1 1 i 1 E ! 1 1 E 1 1 1 1 r 1 1 1 1 1 1 E 1 1 E I J E 1 1 1 1 1 E 1 1 1 1 

acaaaagccagcaagagatgaagtggacaaaccacocgcgccttctgttg 


1050 


SEQ__181 


1051 


GAAGTGGCGCTTGTGAAACTTTGCCATCCATCAGCCGCCGCCCCGTCGCT 

lilllMIMIIIMIIMIMNIMIIIililllMlllfllllMI! 

gaagtggcgcttgtgaaactttgccatocatcagccgccgccccgtcgct 


1100 


G_jtaustophilu 


1051 


1100 


SEQ_181 


1101 


GTC GGCTT C CGAGTTGGAAC CGTTGATAAAGCGGATTGAAACGC TGGAGG 


1150 


G_kaust ophi lu 


1101 


! 1 1 r 1 1 1 1 1 i 1 1 E E I E i E f 1 1 1 1 E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ) 1 E E I r 1 1 1 r 1 

gtcggcttccgagttggaaccgttgataaagcggattgaaacgctggagg 


1150 


SEQ_181 


1151 


CGGAATTGCGGCGCCTGAAGGAACAACCGCCTGCCCCTCCGTCGACCGCC 

1 1 M E E 1 1 1 ! 1 1 1 1 E i 1 1 1 1 E I f 1 1 1 i 1 1 1 M M r 1 1 1 1 1 1 1 1 E I M J 1 J 

cggaattgcggcgoctgaaggaacaaccgcctgcccctccgtcgaccgcc 


1200 


G_kaus tophi lu 


1151 


1200 


3EQ_181 


1201 


GCG C CGGTGAAAAAACTGTC CAAACCGATGAAAACGGGGGGATATAAAG C 
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G_kaustophilu 


1201 


gcgccggtgaaaaaactgtccaaaccgatgaaaacggggggatataaagc 


1250 


SEQ_181 


1251 


C C CGGTTGGCC GCATTTACGAG C TGTTGAAACAGG CGACGCATGAAGATT 
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G_kaus tophi lu 


1251 


MMMMIMMMMIIMMMMMIMMMMMMMMIMI 

cccggttggccgcatttacgagctgttgaaacaggcgacgcatgaagatt 
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SEQ_181 
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G kaustophilu 
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SEQ_1B1 
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G_kaus tophi lu 
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SEQ_181 
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G__kaustophilu 
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SEQ_181 
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G_kaus tophi lu 
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3EQ_181 
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G_kaus tophi lu 


1501 


SEQ_181 
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G_kau s tophi lu 
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SEQ_1S1 
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G_kaustophilu 
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SEQ__1B1 


1651 


G__kaus tophi lu 
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Exhibit 3 



CLUSTAL W (1.83) Multiple Sequence Alignments 



Sequence format is Pearson 
Sequence 1: SEQ_182 559 aa 

Sequence 2: G_kaustophilus 559 aa 

Start of Pairwise alignments 
Aligning . . * 

Sequences (1:2) Aligned, Score: 99 

Guide tree file created: [/ebi/extserv/clustalw-work/interactive/clustalw- 

200 60823-154 74313 ,dnd] 
Start of Multiple Alignment 
There are 1 groups 
Aligning, . . 

Group 1: Sequences: 2 Score; 11992 

Alignment Score 3354 

CLUSTAL-Alignment file created [ /ebi /extserv/clustalw-wor k/ int eractive/clustalw- 
20060823-154 74 313, aln] 



SEQ_182 

G kaustophilus 



VAYQAL YRVFRPQRFADMVGQEHVTKTLQSALLQHKI SHAYLFSGPRGTGKTSAAKI FAK 60 
MAYQALYRVFRPQRFADMVGQEHVTKTLQSALLQHKI SHAYLFSGPRGTGKTSAARI FAK 6 0 



SEQ_182 

G kaustophilus 



AVNCEQAPAAEPCNECPACLG1THGTVPDVLEIDAASNNRVDEIRDIREKVKFAPTSARY 12 0 
AVKCEQAPAAEPCNECPACLGITNGTVPDVLEIDAASNNRVDEIRDIREKVKFAPTSARY 12 0 



SEQ_182 

G kaustophilus 



KVY1 1 DEVHMLS I GAFNALLKTLEEPPKHVI FI LATTEPHK1 PAT 1 1 SRCQRFDFRRI PL 18 0 
KVYI I DEVHMLS I GAFNALLKTLEEPPKHVI FILATTEPHKI PIT 1 I SRCQRFDFRRI PL 18 0 



SEQ_18 2 

G kaustophilus 



QA1VSRLKYVASAQGVEASDEALSAIARAADGGMRDALSLLDQAISFSDGKLRLDDVLAM 24 0 
PA I VS RL K Y VAS AQ G VE AS DEAL S AI ARAA DG GMRDAL S LL DQAI S FS DGKLRL DD VLAM 24 0 



SEQ_18 2 

G kaustophilus 



TGAASFAALSSFIEAIHRKDTAAVLQHLETMMAQGKDPHRLVEDLILYYRDLLLYKTAPY 300 
TGAAS FAALSS FI E AI HRKDTAAVLQQLETMMAQGKDPHRLVEDLI L YYRDLLLYKTAPY 300 



SEQ_18 2 

G kaustophilus 



VEGAIQIAWDEAFTSLSEMIPVSNLYEAIELLNKSQQEMKWTNHPRLLLEVALVKLCHP 3 60 
VEGAIQIAVVDEAFTSLSEMIPVSNLYEAIELLNKSQQEMKWTNHPRLLLEVALVKLCHP 3 60 



SEQ_182 

G kaustophilus 



SAAAPSLSASELEPLIKRIETLEAELRRLKEQPPAPPSTAAPVKKLSKPMKTGGYKAPVG 420 
SAAAPSLSASELEPL1KRIETLEAELRRLKEQPPAPPSTAAPVKKLSKPMKTGGYKAPVG 420 



SEQ_18 2 

G kaustophilus 



RI YELLKQATH E DLALVKGCWADVLDT LKRQHKVS HAALLQE S E PVAAS AS AFVLKFKY E 480 
RIYELLKQATHEDLALVKGCWADVLDTLKRQHKVSHAALLQESEPVAASASAFVLKFKYE 480 



SEQ_18 2 

G kaustophilus 



IHCKMATDPTSSVKENVEAILFELTNRRFEMVAIPEGEWGKIREEFIRNKDAMVEKSEED 54 0 
I HCKMAT DPT S S VKENVEAI LFELTNRRFEKVAI PEGEWGKI REE FI RNKDAMVE KS EE D 54 0 



SEQ_18 2 

G kaustophilus 



PLIAEAKRLFGEELIEIKE 559 
PL I AE AKRL FGE E L I E I KE 559 



